Uncoupling of the order of the S and M phases: effects of staurosporine on human cell cycle kinases.
The protein kinase inhibitor staurosporine (SSP) was employed to study the involvement of kinases in human cell cycle progression. Thirty to 100 ng/ml SSP blocks entry into S phase and M phase. Lack of entry into S phase is due to impaired activity of the retinoblastoma protein kinase. The requirement for any of the SSP-sensitive kinases for cell cycle progression can be abrogated in tumour cells. Therefore, these kinases act in a checkpoint network negatively controlling the initiation of S phase, M phase and cytokinesis, rather than being inherent parts of a substrate-product chain required for the initiation of the cell cycle phases. As a consequence of the lack of certain checkpoint effectors, tumour cells may endoreduplicate or binucleate in the presence of SSP. The latter processes, as well as meiosis, are naturally occurring in specialized cell types, leading to the idea that this checkpoint network controls the order of the cell cycle phases in normal cells. A model is presented where the cell cycle is envisioned as two independently running cycles, the S and the M cycle, which are controlled by intra and intercycledependent checkpoints in human somatic cells. The model accounts for the dependency of S and M phase initiation on the successful completion of the previous M and S phase, respectively, as well as entry into a resting state.